Abstract. Communications agencies are private organizations that have a fundamental role in marketing and communication markets. Following this perspective, this study, with the support of Social Network Analysis tools, the structure of an agency will be modeled with the purpose of identifying the most important actors and its relationships, and show its interdependence with the workflow of the production chain. To achieve compatible results with the organization goals, it is important that their areas or teams relate with one another so as to optimize their production processes. With support of the Ucinet ® software and its integrated module NetDraw ® , this paper describes through a case study, how to implement this innovative approach and follow the evolution of the network in order to improve their operational performance. The results pointed out an increase in productivity after the analysis and change in the organization's internal communication.
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Introduction public relations; direct marketing and events. Its main objective is to take the client's message to the desired public [5] . The development of communication products/services, especially in scale, involves work teams with different professional profiles that work simultaneously and create mutual interferences during practically all stages of a job, which must be managed and coordinated over time. Formal tools and techniques are required to assure that the job will attain its objectives and is completed in time and within the budget. However, the network analysis approach can be applied to contribute toward management of the production chain of communication agencies to provide a more efficient environment for leaders to understand and add value to their companies [6] .
According to Cross and Thomas [7] , the social network analysis approach can drastically improve performance in the vital areas of an organization. This perspective allows leaders to identify key points of collaboration and weak points in their organizations so as to control critical points related to value creation. A network is made up of nodes and links interconnecting the nodes. The nodes can be called actors, who may represent individuals or organizations, while the links represent the relationships between them.
According to Granovetter [8] , the concepts used in the intra-organizational networks are related directly with analysis of interpersonal networks, even because they were originally conceived in a context of how relations between people occur. Processes analysis in interpersonal networks provides the best view of how the relations between micro and macro interactions occur. One way or another, it is through these networks that the interaction in small scale is converted into large-scale standards, and these, in turn, feedback the small groups.
The networks help people to attain to an objective that they cannot attain alone. In this wise, all will benefit from the network. However, they must also collaborate to ensure it remains healthy and productive [10] .
According to Cross and Thomas [7] , leaders who notice how networks work will be able to increase the organization's competitive advantages, producing differentiated results like increase in income, efficacy, cost reduction and even innovative solutions. According to Cross et al. [10] , it is important to find ways to help people become better connected, thus the organization will be able to obtain the real benefits of its expertise more efficiently.
According to Corrêa [4] , the essential departments for an agency to exist and operate include: administrative; attendance; planning; media; creative and production. In this configuration, the administrative department covers the following areas: management, financial, accounting, legal, human resources, purchases, stock control, office services and information technology.
For agencies to obtain results compatible with their goals, it is important for their areas to relate with one another so as to optimize their production processes. On understanding how knowledge flows through the various borders of an organization, it is possible to obtain an understanding of how the management should direct its efforts to promote collaboration, which will have a strategic return for the organization [10] .
Currently, internal communication really appears as a function of the company at the same level as production, financial administration or personnel management [11] . According to Kotler [12] , the management models adopted by organizations directly influences the communication model. The participative models are based on broad communications, aiming at sharing information and knowledge, while organizations based on a strong hierarchic structure of control tend to have little communication.
Communication is a "mean" and not an "end" activity, which provides service to other areas of the organization. Communication, both internal and external, gives the organization consistency and organicity. Internal communication integrates all communications that take place in the organizational system, giving support to decisions, grouping networks, objectives, norms, policies, programs, directives, among others. The primordial function of internal communication is to establish the official process through which the organization and its internal public communicate [12] .
The communication flow in a business process model can be defined as the level in which the model clearly shows how the communication interactions (e.g., face to face, e-mail, internal memorandums, workflows) occur in a business process [13] .
For an internal communication policy to be successful, it must be strategically aligned with the organization's values and culture, as well as with its operational structure. According to Kotler [12] , lack of communication alignment can have as result a drop in the productivity of employees due to the incoherence of messages and, on the other hand, in the external plane, the organization can also lose credibility before other stakeholders (clients, suppliers and investors). Thus reducing its profitability.
The objective of this research is to apply social networks analysis (SNA) to one of the actors responsible for the communication chain: the communication agency, where the network's internal connectivity characteristics will be surveyed, relating the performance of three specific areas with the number of interactions among its actors.
Methodology
The study was conducted in a small agency (under 20 employees). To evaluate the production process in a consistent way, one single type of material was used in the survey: the development of simple printed material. In order to align the production process with the workflow, data collection was performed surveying all interdepartmental interactions during the production of each job, recorded in their internal management system. To conduct the case study, the methodological research approach suggested by Miguel et al. [14] was used. Figure 2 shows the internal information flow of the communication agency, considering its departments.
Fig. 2. Communication agency information flow
All jobs with the same technical description were raised, within the range of one month (month 1), totaling 19 jobs. Of all materials developed, 13 were delivered within the estimated time (68.42%) and 6 were delivered out of the estimated time (31.58%). In this analysis, was made an arithmetical mean of the number of interactions of each actor, for the two possible situations: jobs that were delivered on time and jobs that were not delivered on time.
The actors involved in this study are respectively: attendance, creative, production and client (external). In figure 3 it is possible to visualize the production process workflow of printed materials. Based on this workflow is that all data were collected in the survey. The aim was to inspect the interactions, identifying the actors and their respective relations. These relations among the actors allowed identification of the relationships weights, and are based on the number of interactions made between one department and another, during the production process. According to Lazzarini [15] , to map out the network analyzed, the concept of groups will be used, which is defined as a finite set of actors delimited by conceptual, theoretical or empirical criteria on which the network measurements are based. Understanding the relationship process of actors is crucial to understanding its dynamics and to obtain efficiency in its operational results.
Both the network structure and position of the actors can affect the organization's functioning and its abilities to create value for the company [15] . Connectivity, which is able to interconnect each one of the network's individuals, can be represented by the intensity and frequency of communication among the actors [16] .
To evaluate the network studied, two structural indicators were chosen: overall density and Freeman's degree centrality measures [15] . In this research, the degree centrality and density indicators were established using the theory of graphs in the Ucinet ® software and its integrated module NetDraw ® , which allows the viewing of data in graphical format [17] . According to Coleman apud Lazzarini [15] , dense networks allow maximum information flow among the actors. The value of the density measurement is obtained from the number of ties observed divided by the maximum number of ties the network can have. The degree centrality indicator evaluates the number of ties that an actor has with other actors of the network. The more centrally positioned in the network, the more capacity will this actor have to access other actors of the network [15] .
Based on the obtained indices was possible to relate them with the performance of the evaluated network in order to give information to the management team, and therefore, generate corrective actions in the production chain. After analyzing the first month (month 1) some actions were taken, which generated an improvement in the delivery of the jobs in the following month (month 2).
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Results and Discussion
The intra-organizational network graph of the agency, shown in Figure 4 , was obtained from the data of the actors and their ties in module NetDraw ® [17] .
Fig. 4.
Network graph obtained using the software Ucinet ® and its module NetDraw ® After processing data with the NetDraw ® module, two different networks were found: one related to jobs delivered on time and another related to jobs delivered after the deadline. Figure 5 shows the relationships identified according to the number of times that each actor enters in contact with other network actor. The properties of the actors were adjusted and arranged according to their geodesic structure and their links according to their strength. The construction of both networks was done identifying the interactions between the actors of the network in order to present a comparison of the operational response found in both situations.
Fig. 5. Networks obtained using data collected in month 1
After processing the data with the module NetDraw ® , the weights of relations between the participating actors were processed with the software Ucinet ® , so the parameters that describe the networks analyzed were found. Table 1 presents the structural data (Freeman's Degree Centrality Measures and Overall Density) of the evaluated networks. In this way, the key player of this network, in terms of interactions (centrality), is the account management area. It has an input degree of 42.00 and a 40.00 degree output for materials delivered on time, and an input degree of 66.00 and a 62.00 degree output for assignments delivered after the deadline. This study sought a better understanding of the relation between the actor's relationships and the performance of the production chain. For this purpose, have been found indicators that reflect the network with high density and degree centrality. The actual structure of the network provides a unique view of the client, by the attendance area (account management). Due to this view, which is not shared with other actors, the jobs end up having a high rate of rework and consequently are delivered out of the schedule. Analyzing the density indicator for materials that were delivered out of time is perceived an increase due to the various interdepartmental interactions generated from the rework process.
From the point of view of network resources, internal connectivity should be dense, but not redundant, within the limits of the organization, this analysis is consistent with the citation of Cross and Thomas [7] and Freeman apud Lazzarini [15] . This way, due to the optimization of the internal connectivity, organizations can achieve better results in their production processes.
Based on obtained results, the organization management team tried to bring the creation and production departments closer to the client, through face meetings, with the objective of minimize the high degree of centrality of the attendance department, and also reduce the network density index. After this directive, a new survey was made in the following month (month 2) in order to monitor the indexes of the developed jobs. All jobs with the same technical description were raised, totaling 18 jobs. Of all materials developed, 16 were delivered within the estimated time (88.89%) and 2 were delivered out of the estimated time (11.11%). Comparatively, there is a decrease of 64.82% in jobs delivered out of time during month 1 in relation to month 2, and an improvement of 29.92% in jobs delivered on time, which can be seen in Table 2 . The authors Cross et al. [10] affirm that social networks, apparently invisible, are fundamental to the performance and execution of business strategy. Thus, the results confirm that, with an appropriate connectivity within the organizations, we can have a significant impact on efficiency and innovation.
Conclusions
Through social network analysis techniques it was possible to evaluate how the production chain of a communication agency behaves through its network structure. The results show the necessity of identifying points of knowledge sharing within the organization that have strategic importance. The organization management can better understand how their daily tasks behave, and from that moment, seek better ways to use their social capital to leverage an increase in operational efficiency [7] .
To improve individual performance indicators it is necessary to seek, within the network, knowledge of the best techniques and procedures, and through a more efficient internal communication, distribute it to all employees. In this context, it may be more effective to engage in processes that help promote lateral connectivity, so the group can leverage their collective intelligence [6] .
So, for this organization to obtain a competitive gain it will be indispensable to improve its internal structures to increase collaboration between actors, reducing borders and bringing people closer together to generate a better knowledge flow.
